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AmdL daxed March 17, 2005 

Reply to Oflice Action of Deccnibfir 17, 2004 

Amendments to the Qaims; 

This listing of claims will replace all prior versions, and listings of claims in the £Q>plication: 
Listing of Claims; 

Claim 1. (canceled) 

Claim 2. (currently amended) method of claim 1 whorom doteoting th e 
phas e soi^tho input ol e etenai - gnal and th e d e lay oloofe fiignol fhrthor - oompris e s: 

A method for aliening an input clock signal with a delay clock signal, the method 

compiismg 

detecting phases of the input clock signal and the delay clock signalto generate a 
phase detection signal by dividing a frequency of the delay clock signal using a first frequency 
divider to generate a first fi^quency divided delay signal?^ and comparing phases of the input 
clock signal with the first frequency divided delay signal to generate the phase detection signal 
using a phase comparator; 

detecting edg es of the delay clock signal to generate a detect signal: 

selecting the delay clock sjgn al or the mout clock signal to provide a selection 
signal in response tojhe detect signal: and 

controlling a delay of the selection signal in response to the pha se detection signal 
to genCTate the delay clock signal - 

Claim 3. (original) Use method of claim 2 fuifher comprising: 
dividing the frequency of the delay clock signal using a second frequency divider 
to generate an output clock signal. 

Claim 4. (original) The method of claim 3 fiirther comprising; 
providing the output clock sigoal to programmable circuit elements in a 
programmable integrated circuit. 
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QaiinS. (cuirently amended) A method for aligning an input clock simal 
with a delav clockLsienaL the method comprising: 

detecting phages of the input clock signal and the del ay f-i^<*^ aipn^ l to generate a 
phase detection signal: 

detecting edges_of the delay clock signal to generate a detect signal: 

selecting the delay clock signal or the innnt clock signal to nrovide a selection 
signal in response to the detect signal: and 

controlling ft delay of the selection signal in response to the phase detection signal 
to generate the delay clock signals 

Th e m e thod of - oliAa -^ wherein selecting the delay clock signal or the input clock 
signal to provide the selection signal in response to the detect signal farther comprises: 

coupling a feedback loop around an adjustable delay circuit to form an oscillator 
circuit that generates the delay clock signal when the detect signal has a first value that selects 
the delay clock signal as the selection signal; and 

decoupling the feedback loop fcom an input of the adjustable delay circuit when 
the detect signal has a second value that selects the input clock signal as the selection signal. 

Claim 6. (currently amended) The mettiod of claim 4-5 v^iierein controlling 
the delay of the selection signal in response to the phase detection signal to generate the delay 
clock signal fiirther comprises: 

increasing the delay of the selection signal flirou^ an adjustable delay circuit 
when the phase detection signal indicates that an edge of the delay signal is ahead of a 
corresponding edge of the input signal; and 

decreasing the delay of the selection signal through the adjustable delay circuit 
when the phase detection signal indicates that an edge of the delay signal is behind a 
corresponding edge of the input signal 

Claim 7. (cmroitly amended) The method of claim 4' g wherein selecting 
the delay clock signal or the input clock signal to provide the selection signal in response to the 
detect signal iurdicr comprises: 
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selecting the delay clock signal as tbe selection signal regardless of the value of 
the detect signal when a disable signal has a predefined value. 

Claim 8. (canceled) 

Claim 9. (currently amended) The oirouit aooording to claim 8 fefeeg 

comprising: 

A circuit for aligning a periodic input sisnal j with a delay sieaiaL the circuit 

comprising; 

a phase detector having a first input coupled tx> the periodic input signal; 
an adjustable delay circuit coupled to an output of the t>hase detector that 
generates the delay signal at an output of the adjustable delay circuit 

a feedback loon circuit coupled to the output of the adjustable delay circuit: 
an edge detector circuit having an input counled to th ft ontpnt o f the adjustable 

a multiplexer having data inputs coupled to the feedback lQop_and the periodic 
input signal, a select input coupled to receive a detect signal from thej&dge detector circuit and 
an output coupled to an input of the adjustable delay circuit: and 

a first firequency divider circuit having an input coupled to the output of the 
adjustable delay circuit and an ou^ut coupled to a second input of the phase detector, the first 
frequency divider dividing a frequency of the delay signal by N to generate a divided signal. 

Claim 1 0. (original) The circuit according to claim 9 wherein the edge 
detector circuit generates a HIGH pulse one-half a period of the delay signal before a rising edge 
of the divided signal. 

Claim 11. (original) The circuit according to claim 9 wherein the first 
frequency divider is a counter circuit, and the edge detector circuit generates a HIGH pulse after 
the counter circuit counts a predetermined number of edges of the delay signal. 
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Claim 12. (cuirently amended) The (±xuit according to claim 9 further 

comprising: 

a second frequency divider circuit having an input coupled to the output of the 
adjustable delay circuit tiiat generates a periodic output signal, wherein the second frequency 
divider divides a frequency of the delay signal by M, and the periodic output signal has a 
frequency friat is N/M times the frequency of the input signal 

Claim 13. (currently amended) The circuit according to claim ^ £ further 

comprising: 

a logic gate coupled to flie select input of the multiplexer, to an output of the edge 
detector circuity and to a memory cell. 

Claim 14. (currently amended) The circuit according to claim % 13 wherein 
the adjustable delay circuit comprises an odd number of inverting buffers coupled together in 
series. 

Claim 15. (currently am^ed) The circuit according to claim ^ 13 wherein: 
the feedback loop is coupled to the input of die adjustable delay circuit when the 

detect signjil is in a first state, and the input of the adjustable delay circuit receives the periodic 

input signal when the detect signal is in a second state, 

the edge>Kietector circuit causing the detect signal to transition from the first state 

to the second state> and causing the detect signal to transition from the second state to the first 

state after one period of the delay signal. 

Claim 16. (canceled) 

Claim 17. (currently amended) Tho oifouit defined in claim 16 fhrth e r 

comprising: 

A circuit for_ a,1ipii4tip fin input clAfik fitgnaJ with a delay signal, the circuit 
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means for detecting a phase difference between the input clodcs ignal and the 
delay signal to generate a phase rf ifFengnce gjfrnal- ^ 

means for controlling a phase of flie delay signal in re aponae to the phase 
difference signal: 

means for d^ecttng edges of the delay signal to generate a d etect simal: 
means Sat sdecting the input clock signal or the delay signal as a selected signal 

in response to a yalue of the detectsignal, wherein tfie selected signal is d elayed by the means 

for contrQllmg tp g^grate the delay signal; and 

means for diyiding a frequency of tiie delay signal by N to g^erate a first divided 

signal, wherein the means for detecting the phase difference between the input clock signal and 

tfie delay signal compares the input clock signal to the first diyided signal. 

Claim 1 8. (original) The circuit defined in claim 17 further con^rising: 
means for diyiding the frequency of the delay signal by M to generate an output 

clock signal, wherein a frequency of flie output clock signal is N/M times the frequency of the 

input clock signal 

Claim 1 9. (currently amended) The circuit defined in claim i6 12 finther 

comprising: 

means for causing the means for selecting to select the delay signal as the selected 
signal regardless of the value of the detect signal when a disable signal is a predetemuned value. 

Claim 20. (currently amended) The circuit defined in claim i4 17 wherein 
the means for detecting the edges of the delay signal counts falling edges of the delay signal. 

Claim 21. (currently amended) Thecircuitdefinedindaimi^ 17 wherein 
the means for selecting selects fiie delay ^oek signal as liie selected signal during a first state of 
operation, and the means for selecting selects the input clock signal as the selected signal for one 
period of the delay signal during a second state of operation. 
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Claim 22. (currently amended) The circuit defined in claim 44 21 wherein 
the circuit for aligning the input clock signal with the delay signal in part of a field 
programmable gate array. 

Claim 23 (new) A ciicuit that is a hybrid of a phase-locked loop (PLL) and 
a delay locked loop (DLL), the circuit comprising: 

a phase detector circuit that receives an input clock signal; 

an adjustable delay circuit coupled to receive an output of Ihe phase detector 
circuit, the adjustable delay circuit generating a delay signal; and 

a selector that selects the delay signal as a selected signal during a first state of 
operation to cause the circuit to operate as a PLL, and wherein the selector selects the input clock 
signal as the selected signal during a second state of operation to cause the circuit to operate as a 
DLL. 

Claim 24 (new) The circuit defined in claim 23 fiirther comprising: 
a first fi-equency divider coupled to receive the delay signal and coupled to 
transmit a divided signal to an input of the phase detector. 

CIaun25 (new) The circuit defined in claim 24 further comprising: 
a second frequency divider circuit coupled to receive ttie delay signal. 

Claim 26 (new) The circuit defined in claim 24 wherein the firequency 
divider is a counter circuit. 

Claim 27 (new) The circuit defined in claim 23 further comprising; 
a logic gate coupled to a select input of the selector and coupled to receive a 
sigoal that causes the circuit to remain in the first state of operation. 
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